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GPS Data available through Madrigal and/or 
through MIT Haystack



The Madrigal database stores data from a wide variety 
of upper atmosphere research instruments in the Cedar 

database format.
Incoherent Scatter Radar TEC via GPS MF Radar

Cedar database format Loading programs can be
written in Python, C, or Tcl

Other instrument types in Madrigal:  Meteor radar, Digisonde, Fabry-Perot, 
Geophysical indices



Standard TEC Data in Madrigal

1.  Provided in 1 degree by 1 degree bins
2.  Provided every 5 minutes

3.  Vertical TEC data estimates and Errors on 
these estimates

4. Geographic Lat and Long
5. Only provides data where observations 
are available.  Does not attempt to model 
TEC where data is not available.  Uses all 

GNSS data available.
6. New TEC products are on the horizon …







My recommendation (and Bill Rideout’s)

Use globalDownload command to obtain 
multiple days (even years) of our TEC product.
The globalDownload command is available in 

python, matlab, and IDL scripts.

TEC data can be provided in HDF5 or ascii
format.  HDF5 is faster.



globalDownload.py
--url=http://madrigal.haystack.mit.edu/madrigal

--outputDir=/Users/ajc/Dropbox-MIT
--user_fullname="anthea_coster" 

--user_email=costera@mit.edu
--user_affiliation=MIT
--startDate=01/01/2003 
--endDate=01/03/2003 

--format=hdf5
--inst=8000

Succesful Example of running globalDownload.py







What is in HDF5 file of TEC - Using HDFView





Future Madrigal TEC  
products

n GNSS Processing soon to be in Madrigal 
n Line of sight TEC values for each receiver processed.  

Each receiver tracks multiple GPS satellites.
n For each line of sight TEC value, a pierce point latitude 

and longitude will be provided.
n We hope to also process GLONASS satellites shortly.













South Pole Phase Scintillation 
> 0.3 Counts per Day 2013



South Pole Phase Scintillation
> 0.3 Counts per Day 2013 versus Ap



Questions with Madrigal

n Start with Bill Rideout
brideout@haystack.mit.edu


